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More and more, consumers turn to the Internet to answer information needs.  However, 
since misinformation is prevalent on the Web, there is concern that consumers are relying 
on health information that lack quality.  What becomes apparent is the need to identify 
and evaluate the sources people find useful when searching online for health information.  
Fifteen first and second year undergraduates looked at two health-related scenarios then 
searched the Internet for answers to questions posed.  Results indicate a wide difference 
between the number of websites viewed by first and second years, suggesting a difference 
in information literacy skills or trust in the information found.  Also, a weak but 
significant, positive correlation between usefulness and authority in one scenario, but not 
the other, reaffirms the need to flag quality health information on the web, especially for 
information generating media attention.        
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Introduction 
Consumers are confronted with a plethora of health-related information, 
especially with the increase of Web resources (Cline & Haynes, 2001).  According to the 
Pew Internet and American Life Project (2001), 60 million Americans have used the 
Internet to seek health or medical information.  In a study involving the seeking 
behaviors of 133 female respondents, 74% reported using the Web to search for health 
information (Warner & Procaccino, 2004).  Why are people looking online for health 
information?  It is possible that the need for health information is the result of a recent 
change in the physician-patient relationship.  The new trend is to empower the patient, a 
movement away from the older paternalistic relationship to one more patient-centric.  As 
a result, consumers and patients have a greater influence on treatment and therapy 
decisions.  Therefore, there is an increased need for health education.  Quintana, 
Feightner, Wathen, Sangster, & Marshall (2001), for example, concluded after surveying 
42 patients that, “consumers want information on prevention for taking care of 
themselves and for participating in a more informed way in health discussions with their 
physician” (p. 1763). 
 The dilemma is the apparent amount of inadequate health information available 
on the internet.  Eysenbach, Powell, Kuss, & Sa (2002) synthesized the data of 79 studies 
evaluating the quality of consumer health information on the World Wide Web to find
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that 70% concluded that quality is a problem on the Web.  Inadequate or misinformation 
is certainly not new to the Internet since there is no one to referee content “published.”   
Flanagin & Metzer (2000) state, “among the potential results of this relatively unchecked 
information flow and individuals’ nascent sensemaking strategies is the possibility that 
information is intentionally or unintentionally inaccurate, biased, or misleading” (p. 515).  
Since consumers seeking important health information are frequenting a medium where 
misinformation is prevalent, it would be useful to analyze the types of resources utilized.  
Therefore, the purpose of this study is to investigate the types of sources people use when 
searching for consumer health information online and to look at how authoritative the 
sites noted as useful are. 
Previous research on the topic of online consumer health information is 
dichotomous.  Many researchers, especially in the medical field, are solely concerned 
with the individual’s risk of encountering inadequate sites on the Web (Eysenbach et al, 
2002).  Such studies focus on the quality of information and usability of websites on the 
Internet, irrespective of the individual’s capability to evaluate sites.  According to 
Williams, Nicholas, Huntington, & McLean (2002), “the aim of the evaluation could be 
to access any or all of the following: information quality- when evaluating health 
websites, the accuracy and authority of content is of particular relevance; usability issues, 
such as ease of navigation; site facilities, such as multimedia, communication links, etc.; 
relevance of the material and media to a particular target user group.  This may include 
both topic content and level of language” (p. 100). 
 Other research focuses on the user.  These studies look at the strategies and 
seeking behaviors that individuals employ.  The behaviors observed vary depending on 
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the study.  One example of an identified behavioral strategy is the “bounce,” categorized 
when the user rarely enter a site in any depth, visits a number of sites, and seldom revisit 
sites once visited (Nicholas, Huntington, Williams, & Dobrowolski, 2004).  Other 
behaviors reveal a low awareness of specific health sites (Warner & Procaccino, 2004), 
the use of simple searches (Zeng et al., 2004), and the neglect to check authority when 
searching for health information (Eysenbach & Köhler, 2002).   
These studies were initiated due to the concern for misinformation and inadequate 
health information on the Web.  However, since focus is placed on effective search 
strategies, (i.e. the ability to get the answer to a health related question), oftentimes an 
evaluation of the quality of the answer, or the quality of the source the answer is derived 
from, is not within the scope of the study (Eysenbach & Köhler, 2002).  Other studies 
will even bypass the need for users to evaluate websites, by having participants navigate 
already reputable resources such as MEDLINEplus. (Zeng et al., 2004)  These studies 
measure user behaviors, habits, and satisfaction with information derived from the 
Internet, but neglects the importance of appraising information.                                     
 Current literature illustrates a polarization of focus on the interaction between 
users and online consumer health information.  Those that study and evaluate the quality 
health information on the Web, often do so irrespective of the user’s ability to filter 
misinformation or inadequate websites.  On the other hand, those focused on user 
behavior often view successful searching irrespective of the quality of the source.  
Therefore, it would be interesting to investigate a possible link between the two areas of 
focus.  This could be accomplished by evaluating the websites that users perceive as 
useful to determine whether users are utilizing authoritative sites. 
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 Another dimension to consider is the population.  Studies on online health 
information include a wide diversity of populations: health professionals (Owen & Fang, 
2003), undergraduates (Flanagin & Metzger, 2000), general public (Eysenbach & Köhler, 
2002), women (Warner & Procaccino, 2004), adolescent girls (Gray, Klein, Cantrill, & 
Noyce, 2002), and so on.  Adolescents are of particular interest since they are considered 
more savvy than their adult counterparts and have enthusiastically embraced the Internet.  
A study of Duke University freshmen reported that more than half described a ratio of 
traditional sources to Internet user as 50/50 or higher (Lubans, 1999).  In addition, when 
asked about their Web use in the future, 70 percent believed it would increase.  However, 
Gray et al. (2002), suggests that female adolescents lack the need to actively seek online 
health information since they rather turn to their family or their family doctor instead.  
This, they claim, is consistent with their earlier work “showing that young adults cited 
their mother most frequently as a health information channel…” (p.551).  Given this 
knowledge, it would be interesting to focus on first and second year undergraduates since 
these individuals have a preference for the Internet, but in the past sought their families or 
family doctors for health related answers.                  
 The research questions under study are: What types of sources do first and second 
year undergraduates use when searching for health information online?  How 
authoritative are the sources that undergraduates find useful?  
Literature Review 
 Understandably, the medical world is concerned with the quality of health 
information found on the Internet.  Eysenbach, et al. (2002) looked at numerous past 
studies for the purpose of establishing a methodological framework on how quality on the 
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Web is evaluated.  When the experimenters scanned databases for articles on evaluating 
health websites, 170 potential articles were retrieved on the topic, a clear indication that 
assessing the quality of health information on the Internet is a universal concern for 
researchers.  The fears are not unfounded.  Though the vast differences in study 
methodologies made it difficult for the researchers to make any conclusions on a possible 
common framework, data synthesis revealed a general consensus on the nature of online 
health information.  Fifty-five studies (70%) concluded that quality is in fact a problem 
when looking on the Web.  Not surprisingly, researchers concerned with this issue are 
actively seeking solutions to lower the individual’s risk of encountering inadequate 
information.  A popular trend currently is for the inclusion of a third party to evaluate and 
direct consumers to quality health sites.  MedCERTAIN was an international project 
created to provide “quality seals” on worthy sites, which was assigned by trusted third 
party raters.  These third parties include “organizations, institutions, and individual 
experts already in the business of evaluating, crediting, or endorsing information” 
(Eysenbach, Yihune, Lampe, Cross, & Brickley, 2000, p. 4).  MedCERTAIN ended in 
2002, however the follow-up project, MedCIRCLE (http://www.medcircle.org) has a 
similar agenda, “the collaboration for Internet rating, certification, labeling and 
evaluation of health information.”  Other organizations have developed tools as well, all 
which begin from the basic concept of an agreed set of criteria for good practice in the 
dissemination of health related information between web developers and the concerned 
organizations.  They result in Codes of Conduct, user guides, and filtering tools to help 
guide the user toward more quality information (Wilson, 2002).  The Health on the Net 
Foundation (http://www.hon.ch/home.html) and the National Institute of Health’s 
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Medline Plus (http://medlineplus.gov/) are two examples for such efforts.  Both of these 
groups’ purpose is to aggregate quality sources, through portals, to guide consumers to 
reliable health information and expertise.      
 Though such studies are meant to evaluate and prevent the user’s risk of 
encountering inadequate health information on the Internet, it is interesting to note that 
focus is solely on the quality of sources found on the Web.  But, as Eysenbach et al. 
(2002) reflects, this is an incomplete picture.  They state that the individual’s risk is a 
function of both “the proportion of inadequate information on the Web (P) and the 
inability (I) of the individual (or his tools) to filter the inadequate sites” (p. 2698).  
However, current studies evaluating health resources on the Web, neglect the part the 
user plays when seeking information.     
 The seeking behaviors of users seeking online health information have generated 
considerable research as well and therefore represent the second area of focus.  Studies 
within this focus span from awareness, to satisfaction, to behaviors and strategies.  For 
example, Warner and Procaccino (2004) investigated women seeking health information.  
One hundred and nineteen women were surveyed and asked about their process of 
seeking health information, search strategies employed, the use of the information found, 
and their awareness of specific health information sources.  Based on the results, several 
conclusions were suggested about the seeking behaviors of women.  For instance, to 
investigate awareness, one question specifically asked if they knew of any of the 25 listed 
free Web resources for health or medical information.  Some of the websites included the 
Mayo Clinic, Center for Disease Control, MEDLINEplus, National Library of Medicine, 
Consumer.gov-Health, Healthfinder, Center for Drug Evaluation and Research, and the 
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National Center for Health Statistics.  Overall, the researchers reported that, “few were 
aware of most of the Web resources” (p. 715). 
 Eysenbach and Köhler (2002) found similar results when conducting a descriptive 
study on the retrieval techniques and appraisal of consumers searching for online health 
information.  Using a combination of focus group sessions and naturalistic observations 
of consumers searching the Web for health information, an interesting conclusion was 
drawn.  Consistent with Warner and Procaccino (2004) suggesting that seekers have a 
low awareness of health resources, Eysenbach and Köhler state, “in most cases, 
participants used websites that they said they had not known before” (p. 576).  In 
addition, focus group participants indicated that one of the ways they assess the 
credibility of a website is by looking for the source.  However, when observed in a 
naturalistic setting, it was discovered that, “no participants checked any ‘about us’ 
sections of websites, disclaimers, or disclosure statements” (p. 573).  This is an indication 
that contrary to what the focus groups said, none of the participants actively searched for 
who was responsible for the health information provided.   
 In addition to low awareness and the lack of attention toward the authority of the 
sites viewed, other seeking behaviors have also been observed.  Nicholas et al. (2004) 
examined a number of log and questionnaire studies conducted in the health field for the 
Department of Health in hopes to better understand information seeking behavior.  
Results suggest that individuals seeking information engage in a characteristic behavior 
called “bouncing” or “flicking.”  Bouncing behavior is where users seldom penetrate a 
site deeply, tend to visit numerous sites for any given information need, and seldom 
return to a site once visited.  The experimenters explain this phenomenon as a method of 
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evaluation.  According to Nicholas, et al., “evaluation is largely undertaken by making 
comparisons.  Evaluation is a key element of digital literacy.  To stay afloat in the ever-
expanding digital environment you need to evaluate, and evaluate well” (p. 40).     
 Other studies address user satisfaction when searching for health information on 
the Internet.  Zeng, et al. (2004) interviewed 97 consumers on how they searched for 
information and their satisfaction with the results they obtained.  Some questions asked 
included, “did you find the information you were looking for?,” “do you think you will 
use this information?,” and, “please rate your satisfaction” (p. 49).  Results indicated that 
participants viewed the Internet favorably, however the majority (30% said yes, 37% said 
no, and 33% said maybe) did not find the answers they were looking for and 58% 
claimed they would not use the information found. 
 Interestingly, one study focused on perceptions of overall trustworthiness when 
looking at consumer health websites (Huntington, 2004).  After analyzing more than 
1,300 responses to an online questionnaire, one main finding suggested a healthy dose of 
skepticism when it comes to the quality of information on health-related sites.  Nearly 
half (48%) of all respondents reported that they could only believe “some” of the 
information found on the Internet.  
 These studies that focus on awareness, behaviors and strategies, satisfaction, and 
trust, naturally focus on the user.  Therefore, such studies tend to neglect verifying 
whether or not the information is valid or comes from a valid source.  Even with 
satisfaction studies, where the experimenters often speak of the user getting answers, 
quality is neglected.  Eysenbach and Köhler (2002), explicitly stated that, “it was not 
within the scope of the study to evaluate the quality of the answers retrieved by 
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consumers…” (p. 575).  They did note that they did not encounter any gross 
misinformation, but no attempt was made to look at the authority of the websites in which 
the information was derived.  So, there are studies that focus on quality, and studies that 
focus on users.  What becomes evident is the polarization of the literature on users 
seeking consumer health information.     
 A wide variety of populations can be examined with respects to seeking consumer 
health information.  Populations studied vary widely and include health professionals 
(Owen & Fang, 2003), the general public (Eysenbach & Köhler, 2002), and women 
(Warner & Procaccino, 2004).  Undergraduates are a particularly interesting population 
to examine because of their apparent preference for the Internet as a learning and 
reference medium.  Lubans (1999) conducted a study using Duke University freshmen, 
reporting that more than half indicated an equal or higher ratio of Internet use to 
traditional sources.  In addition, 70 percent believed Web use would increase in the 
future.  As Lubans states, “How much do they use the web?  Quite simply, a lot” (p.145).  
Distressingly, according to Flanagin and Metzger’s study (2000) in which 67% of the 
participants were undergraduates, though answers varied by level of expertise, 
respondents reported rarely verifying web-based information.  In addition, Gray et al. 
(2002) reported the struggle adolescent women sometimes feel when dealing with the 
amount of information available to them.  The experimenters used focus groups of 
adolescent women to investigate the use of the internet for health information.  Results 
indicated that some adolescents feel the challenge of dealing with the vast amount of 
information available.  Furthermore, it was suggested that adolescents are likely to 
undergo passive health information seeking due to their proximity to their families and 
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family doctors.  In light of all this knowledge, it would be informative to study the 
effectiveness of undergraduate (first and second year) searching, in terms of utilizing 
authoritative sites since these individuals are now apart from their families and doctors.                 
 Investigating what sources consumer health seekers are utilizing and how 
authoritative such sources are is an attempt to bridge the gap in current literature.  This, 
synthesized with the intention to investigate undergraduates in light of past research, 
leads to the research questions:  What types of online sources do first and second year 
undergraduates use when searching for consumer health information.  How authoritative 
is the information?  Due to information already known about users and the Web, there is 
still evidence that users have arbitrary search strategies, often use sites unknown to them, 
and have low awareness of specific health or medical sources (Warner & Procaccino, 
2004), have difficulties managing the amount of online health information available 
(Gray et al., 2002), neglect authority (Eysenbach & Köhler, 2002), and depending on 
their expertise, rarely verify web-based information (Flanagin & Metzger, 2000).  Past 
research also suggests strong evidence that inadequate health information is prevalent on 
the Web (Eysenbach, et al., 2002).  However, there is little information on how 
authoritative the sources are that individuals find as useful.  This study aims to address 
this issue using first and second year undergraduates at the University of North Carolina 
at Chapel Hill. 
Methodology 
Participants were first and second year undergraduates from the University of 
North Carolina at Chapel Hill.  Inclusion criteria consisted of basic computer knowledge, 
use of the Internet, proficiency in the English language, and age of eighteen or older.  
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Exclusion criteria consisted of students that search for online information in a foreign 
language, basic computer illiteracy, and being a minor.  Although it would have been 
ideal to create a sampling frame of all undergraduates at UNC-CH to employ a simple 
random sampling method using a random number generator, participation rate would 
likely have been low.  Instead recruitment was employed.  Participant recruitment was 
attempted in several ways.  Fliers inviting qualified participants were created and emails 
were sent to all known English Teaching Fellow responsible for English 10, 11, and 12 
classes.  English classes were targeted since they are typically a general requirement for 
undergraduate students.  Recruitment remained active until the desired number of 
participants was obtained.  As an incentive, all participants were given the opportunity to 
win money.  Each participant was entered into a drawing in which one was selected to 
win a $50 prize.   
The study was conducted in the IDL usability lab located on the fourth floor, in 
the School of Information and Library Science Library.  Each participant was scheduled 
for an hour and a half time slot, and up to two people were in the IDL lab at one time. 
Participants were told briefly about the purpose of the study, informed of their rights and 
confidentiality in participating, and given a consent form to read and sign prior to the 
start of the session.  Afterward, the participants were directed to a web-form that included 
two scenarios and a few demographic questions (see Appendix A).  Scenarios were 
created to reflect two of the four types of health-related topics suggested as important to 
people.  This was derived from Nicholas, Huntington, and Williams’ study (2001), 
identifying types of users by examining the topics that questionnaire respondents rated as 
important.  These users are the “alternative remedy” user, the ‘I want to stay healthy” 
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user, the “keep up to date” user, and the “I’m ill but want to know” user (p.165).  
Scenario A posed the following situation:  
You overheard a conversation in which one person told the other that they just 
found out Vitamin E can be harmful to one’s health. You have never heard about 
this and are curious to find out whether or not what you heard is true. After all, 
you take vitamin supplements every morning. Is vitamin E harmful?   
                   
This scenario was designed for the “keep up to date user.”  Scenario B, on the other hand, 
posed a different situation: 
You feel terrible and have just been told by the doctor that you have a foodborne 
illness called Salmonella. You want to know more about the disease, but felt too 
sick when you were at the doctor's office. What is Salmonella and how do you get 
it? 
        
Scenario B is meant to address the “I’m ill but want to know” searcher.   
Participants were instructed to read the given scenarios and then look for health 
information related to these issues using the Internet.  They were told they could use 
websites that they knew of, or use any search engine like Google or Ask Jeeves.  While 
looking online for health information, they were instructed to copy and paste the URLs of 
the sites where they found useful information to answer the health related question 
created by the scenario.  Then they were asked to rate the URL selected on a scale from 1 
(least useful) to 5 (most useful).  Participants were informed that each rating should be 
independent, allowing the possibility of more than one URL with the same rating.   
Time was not measured during the study.  It was stressed to the participants that 
time was not a factor, however, I advised participants not to spend too much time on a 
given scenario (over 30 minutes).  They were asked to stop when they felt they have 
answered the question sufficiently to prevent fatigue from occurring.  In addition, since 
answers were not recorded, participants were told to simply focus on the usefulness of the 
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information found.  This was done to better reflect normal everyday seeking behaviors.  
After each task was completed, the participants were asked to answer basic demographic 
questions: year in school, age, and sex.  Two web-forms were created (Form A and B), 
the only difference between them being the order of the scenarios.  A coin was tossed to 
decide which web-form was to be given to the first participant.  Web-forms were then 
rotated as each participant completed the study to control for order effect.     
The data analysis consisted of reviewing the URLs provided and determining the 
level of authority for each source chosen using a checklist (see Table 1).  The authority 
checklist was derived from looking at information literacy checklists and criteria on the 
Internet and then compiling criteria until saturation was reached.  The following sites 
were consulted: UNC-CH’s Evaluating Information tutorial 
(http://www.lib.unc.edu/instruct/evaluate/web/checklist.html), “Five Criteria for 
Evaluating Web Pages” 
(http://www.library.cornell.edu/olinuris/ref/research/webcrit.html), “Techniques for Web 
Evaluation” (http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/Evaluate.html), 
“The Good, the Bad, and the Ugly; or, Why It’s a Good Idea to Evaluate Web Sources: 
Evaluation Criteria (http://lib.nmsu.edu/instruction/evalcrit.html), Duke University’s 
Evaluating Web Pages (http://www.lib.duke.edu/libguide/evaluating_web.htm) and the 
portal “Web Page/Site Evaluation” 
(http://www.tcet.unt.edu/START/instruct/general/webeval.htm).  
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Table 1 
Authority Checklist 
Is there an author listed?  
Does the author cite formal credentials: 
          academic background? 
 
          institution affiliation?  
          previously published work?  
          governmental affiliation?  
          association/organization affiliation?  
          a relevant occupation (i.e. M.D., 
          R.N., Ph. D in the health sciences)? 
 
          listed number of years experience?  
          received relevant awards?  
Can you contact the author?  
Is there a link to information about the 
author or the sponsor? 
 
Is there contact information availability?  
Is the author the original creator of the 
information (i.e. no webmaster/site 
developer)? 
 
Is it clear who is sponsoring the page?  
Is there a link to a page describing the 
purpose of the sponsoring organization? 
 
  
“Author listed” required that the actual author of the content was listed along with 
the information.  All other criteria were judged based on author information, or the 
sponsor of the website such as National Library of Medicine or the Center of Disease 
Control and Prevention.  An Excel sheet was created to record which indicator(s) of 
authority were selected (see Appendix B).  Level of authority was determined by the 
number of checkmarks.  Therefore, level of authority increased as the number of 
checkmarks increased.  Levels of authority and usefulness, scenario types, URLs, and 
demographic data were then examined for associations and relationships using Excel and 
SPSS.  
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Results 
 Fifteen undergraduate students from the University of North Carolina at Chapel 
Hill participated in the study.  Demographic information is summarized in Table 2.  Age 
ranged from 18-20 years of age with three participants at eighteen (20%), four at nineteen 
(26.7%), seven at twenty (46.7%), and one unknown (6.7%) because the participant 
failed to list an age.  Of the participants, eight were first years (53.3%) and seven were 
second year undergraduate students (46.7%).  In addition, the sample consisted of eleven 
females (73.3%) and four males (26.7%).           
Table 2 
Participant Demographics (N=15) 
Age 18 19 20 Unknown
n 3 4 7 1 
     
Year First Second   
n 8 7   
     
Sex Female Male   
n 11 4   
 
 The fifteen participants viewed a total of 145 URLs, 141 (97.2%) were used for 
analysis and four were discarded because the URL led to a web engine’s search result 
page instead of a website.  Each of the 141 websites was given a level of authority based 
on the number of checkmarks on the authority checklist (see Appendix B).   
The eight first year participants collectively looked at 97 URLs, while seven 
second years collectively viewed 48 websites.  The mean number of websites viewed by 
first years was 12.125, the median was 12.5.  The mean number of websites examined by 
second years was nearly half as much, 6.857 websites, and the median amount of 
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websites viewed was 7 sites.  The amount looked at for each scenario was similar 
between first and second year students.  The mean and median for both scenarios by the 
first years were around 6; the mean and median for the second years were both between 3 
and 4 sites.   
Female undergraduates looked at 103 URLs while males viewed 38 total 
websites.  Summaries of the participant’s usefulness ranking and the authority ranking 
based on the checklist are shown in Table 3 and 4. 
Table 3 
Crosstabulation of Authority and Usefulness Ratings by Year  
Usefulness   
Year 1 2 3 4 5 Total
1 Authority 0 1 4 2 1 0 8
   1 0 0 2 0 0 2
   2 1 0 1 1 0 3
   3 0 0 1 1 2 4
   4 0 1 4 4 4 13
   5 1 3 0 0 1 5
   6 2 3 5 4 3 17
   7 1 2 6 6 10 25
   8 0 1 2 2 0 5
   9 1 0 3 4 2 10
   10 0 0 1 0 0 1
  Total   7 14 27 23 22 93
2 Authority 0 0 0 0 1 0 1
   1 0 1 1 1 1 4
   2 0 1 0 0 0 1
   3 0 1 1 0 0 2
   4 0 0 2 2 0 4
   5 0 1 0 1 1 3
   6 1 1 5 1 0 8
   7 0 0 1 9 7 17
   8 0 0 0 1 0 1
   9 0 0 2 0 1 3
   10 0 0 0 2 1 3
   11 0 0 1 0 0 1
  Total   1 5 13 18 11 48
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Thus, the tables illustrate the number of websites viewed at each level of usefulness and 
authority.  Regardless of year in school, 76 URLs were viewed when looking for 
information after reading Scenario A (vitamin E) and 69 URLs were consulted in 
response to Scenario B (Salmonella).                
Table 4 
Crosstabulation of Authority and Usefulness Ratings by Scenario 
      Usefulness   
Scenario     1 2 3 4 5 Total
A authority 0 1 1 1 2 0 5
   1 0 1 3 0 1 5
   2 0 1 0 0 0 1
   3 0 1 2 1 1 5
   4 0 1 4 3 2 10
   5 1 2 0 1 2 6
   6 2 3 7 2 2 16
   7 1 1 3 3 0 8
   8 0 1 2 1 0 4
   9 0 0 3 3 2 8
   10 0 0 1 2 1 4
   11 0 0 1 0 0 1
  Total   5 12 27 18 11 73
B authority 0 0 3 1 0 0 4
   1 0 0 1 0 0 1
   2 1 0 1 1 0 3
   3 0 0 0 0 1 1
   4 0 0 2 3 2 7
   5 0 2 0 0 0 2
   6 1 1 3 3 1 9
   7 0 1 4 12 17 34
   8 0 0 0 2 0 2
   9 1 0 2 1 1 5
  Total   3 7 14 22 22 68
  
The level of authority for the websites viewed indicated high frequencies along 
the middle to high end of the authority scale.  The highest frequency of URLs, 42 viewed 
(29%), rated a seven on the authority scale.  Second highest, 25 URLs (17.2%), rated a 
six.  Third highest, 17 URLs (11.7%), were rated as a four, and fourth highest, 13 URLs 
 Seeking Behaviors 19
(9%) rated nine on the authority scale.  Although these numbers seem low for a fifteen 
point scale, keep in mind that many sites generally considered as high in authority, such 
as the Center of Disease Control and Prevention and other governmental websites, 
typically scored about a seven on the authority scale.  The range was from 0-11; no 
website was able to score above eleven.   
As far as levels of usefulness, on a scale from 1 (least useful) to 5 (most useful) 
the top three ratings were 4 (44 sites, 30.3%), 3 (40 sites, 27.6%), and then 5 (33 sites, 
22.8%).  Usefulness was expected to have greater weight on the higher end of the scale 
due to the design of the experiment.  Since participants were asked to only copy and paste 
useful URLs, it makes sense that usefulness ratings were generally high.   
Mean authority ratings were also calculated.  The websites that females viewed 
had a higher mean authority rating than males, 5.97 (sd= 2.565) to 4.87 (sd= 2.440) 
respectively.  However, this should be viewed with a critical eye since there were a 
greater number of female participants (11 out of 15).  The second years had a slightly 
higher mean authority rate when compared to the first years, 5.96 (sd= 2.568) to 5.53 
(sd= 2.573) respectively.  Collectively, the mean authority rating for all websites was 
5.67 (sd= 2.570).  The mean authority ratings based on each scenario were slightly 
different: 5.47 (sd= 2.829) for Scenario A and 5.90 (sd= 2.260) for Scenario B.  Table 5 
shows average authority ratings broken up by scenario and year in school for the URLs 
viewed.   
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Table 5 
Mean Authority Ratings by Scenario and Year in School 
  Scenario Mean  n sd 
First Years A 5.3913 46 2.67896
  B 5.6596 47 2.48715
  Total 5.5269 93 2.57324
Second Years A 5.5926 27 3.11645
  B 6.4286 21 1.56753
  Total 5.9583 48 2.56787
Both A 5.4700 73 2.82900
  B 5.9000 68 2.26000
  Total 5.6700 141 2.57000
 
Of all the means calculated, URLs selected by the second year students after 
reading Scenario B (Salmonella) had the highest mean authority rating (6.4286, 
sd=1.56753) and were the lowest number viewed (21 URLs). 
After evaluating all the websites, it was judged subjectively that an authority 
rating of 6 or higher could be considered high in authority.  This range included the sites 
recognized as being of quality.  Examples are the Center for Disease Control and 
Prevention, the National Institute of Health’s MedlinePlus, and Net Doctor.  Percentages 
were then derived to assess the amount of URLs high in authority.  65.5% (sd= 0.477) of 
all websites looked at by the participants were within the authority range of 6-11, 11 
being the highest rated site on the 15-point scale.  According to the data, the percent of 
websites with high authority does not increase with age (age 18=67.65%, sd=0.47486, 
age 19= 56.25%, sd= 0.50133, and 20= 73.68%, sd= 0.44426), but it is interesting to note 
that 20 year olds did have the highest percent of URLs with high authority.  Like “high 
authority,” usefulness was decided as high if the URL was rated 4 or above.  After this, 
authority means were calculated based on the URLs decided as highly useful.  For the 
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URLs high in usefulness, the highest percent, 76% (sd=0.431), rated a 7 on the authority 
scale.   
A very weak but nonetheless significant positive correlation of r= 0.234 (p<.01) 
was found between usefulness and authority (see Table 6). 
Table 6 
Correlation Between Usefulness and Authority: Total and by Scenario 
    Usefulness Authority
Total     
Usefulness Pearson Correlation 1 0.234**
  Sig. (2-tailed) . 0.005
  N 145 141
Authority Pearson Correlation 0.234** 1
  Sig. (2-tailed) 0.005 .
  N 141 145
Scenario A     
Usefulness Pearson Correlation 1 0.144
  Sig. (2-tailed) . 0.226
  N 76 73
Authority Pearson Correlation 0.144 1
  Sig. (2-tailed) 0.226 .
  N 73 73
Scenario B   
Usefulness Pearson Correlation 1 .328**
  Sig. (2-tailed) . 0.006
  N 68 68
Authority Pearson Correlation .328** 1
  Sig. (2-tailed) 0.006 .
  N 68 68
**Correlation is significant at the 0.01 level (2-tailed) 
 
Although overall there is a weak correlation, when the scenarios were analyzed 
separately, a more accurate picture was revealed.  In actuality, the URLs selected in 
Scenario B had a significant correlation of r= 0.328 while Scenario A did not.  Therefore, 
while there is a weak correlation between authority and usefulness, it is more accurate to 
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report that data collected for Scenario B suggest a correlation between authority and 
usefulness.   
Discussion 
 Interestingly, although there were roughly the same number of participants for 
each year in school (first years: n=8, second years: n=7), first years looked at about twice 
as many websites.  Nicholas et al. (2004), suggest that visiting numerous sites is a method 
of evaluation in a digital environment.  This method of evaluation, according to the 
researchers, is accomplished by making comparisons.  If this is true, the difference 
between the two years may be an indication of an improvement in information literacy 
skill.  First years may not have the ability yet to quickly evaluate information on the 
Internet, and therefore need to compare more websites in order to more feel confident in 
what is being learned.  Also, it could be that second years have a better knowledge of 
reputable websites.  After finishing a year in higher education, they might just be able to 
recognize, or have better skills to evaluate and select more authoritative online sources.  
This might explain why the second years’ mean authority for each scenario was higher.  
It seems logical that more education and experience searching for and locating health 
information could lead to more authoritative sources with less effort. 
 Another explanation for the differences between the amounts of websites explored 
can be derived from the results of a recent study by Huntington et al (2004) involving 
trust and health information on the Web.  Huntington et al state:  
With so much information available to them health consumers inevitably take 
advantage of this choice by shopping around and cross-checking the data they 
find.  And the more they check the more their quality concerns are realized.  Thus 
respondents who visit five or more web sites were about four or five times more 
likely to find information they thought was misleading compared to respondents 
who just visit one site. (p. 381) 
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Based on their results, it is likely that the first year undergraduates, while searching for 
information, came across misleading information and therefore needed to look at more 
and more sites for clarification.  The second years, less incline to look at numerous 
websites, did not come across as much conflicting information and so, felt confident 
enough to stop searching.  Both explanations are plausible, therefore additional research 
is needed in this area to clarify what roles trust and information literacy skills play in the 
number of websites evaluated.   
 Past research seems to emphasize the need for information literacy, so the weak, 
but positive correlation between authority and usefulness was a pleasant surprise.  Since 
there is a positive relationship, this correlation might suggest competent information 
literacy skills in the digital environment.  However, the correlation might not indicate 
proficient information literacy.  It could just reflect the abilities of search engines to 
retrieve relevant results.  Since search engines or known websites were permissible for 
locating consumer health information, there is a good chance that the majority of the 
websites examined were selected through Google, Ask Jeeves, or similar search engines.  
This might also explain why there were several repeating websites such as the Center for 
Disease Control and Prevention, MedlinePlus, Net Doctor, Salmonella.com.  If the search 
engine places authoritative websites at the top of the results, it reduces the likelihood that 
students are selecting sites due to information literacy skill.  Instead, it would suggest an 
effective relevancy rating and luck on the part of the individual.  Further research on the 
involvement of search engines within this study would increase the understanding of the 
students’ actual information literacy skills. 
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 The results of Scenario A indicated no correlation between usefulness and 
authority, but Scenario B did have a significant correlation of r= 0.328.  Since the two 
scenarios were created to reflect different types of health-related inquiries, the absence of 
a correlation in Scenario A and the presence of one in Scenario B are interesting.  
Scenario B posed the final question, “What is Salmonella and how do you get it?”  In a 
way, this inquiry is more of a textbook question.  There is less likelihood that there will 
be contradicting information and more likelihood that sources with high authority would 
address the topic.  In the case of Salmonella, it not surprising to see that many of the sites 
consulted were high in authority such as the Center for Disease Control and Prevention 
and National Institute of Health’s MedlinePlus.  These are the types of online sources that 
would address the issue since it is part of their purpose to educate the populous.  Also, 
there is less of a chance other sources would address the issue simply because it is a 
factual type question.  The harms of vitamin E, however, the question posed at the end of 
Scenario, is more of a debatable issue.  Web resources high in authority may address the 
issue of vitamin E overuse, but in addition, there are numerous other types of sources 
willing to share an opinion.  This includes newspapers, nutritionists, bodybuilders, and 
those companies that are selling vitamin E supplements.  This adds to the amount of 
information on the topic and the amount of conflicting opinions.  The multitude of 
contradicting information might explain why there was no correlation found between 
authority and usefulness for Scenario A.  Since Scenario B is more factual in nature, and 
less newsworthy, the reduction of extraneous information sources, the ones with lower 
authority, might explain why there is a positive correlation between authority and 
usefulness.   
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 This study had several important limitations.  Since this was an experiment in a 
usability laboratory, an artificial environment was created.  Therefore, though there was 
an attempt made to tell the participant not to worry about time, there is still the possibility 
that the participant felt a time pressure and therefore put less emphasis on determining the 
quality of the sources.  Also, since answering the question did not have a direct impact on 
the participants, it may not reflect people in real settings searching for health information 
with a great stake in the outcome of their searches.  In addition, there is a disadvantage in 
using a checklist method to determine authority.  Although it is oftentimes used as a 
method to evaluate websites when teaching information literacy, there are some inherent 
problems with the approach.  The largest issue is that every criterion has the same value.  
Therefore, “author listed”, “government affiliation”, and “contact information” have the 
same worth.  One can easily see that these criteria should not be equal.  Unfortunately, 
there are no checklists that weight particular criterion over others.  However, having said 
this, the checklist is still a popular method to evaluate the quality of a website.  
Furthermore, when conducting the study, though ratings were typically low, the ratings of 
each website generally fit expectations and no values appeared drastically out of place.   
These limitations reflect a possible lack of validity due to the chosen 
methodology.  In addition, another limitation is a possible sample bias due to the chosen 
sampling method, the recruitment of participants.  A bias could exist since many believe 
that a certain type of person is likely to volunteer for studies, resulting in a heavy 
representation of a particular characteristic that may not reflect the entire population.   
Although there are several important limitations, there are also advantages to 
using the chosen method.  In collecting quantitative data, I was be able to run statistics 
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and therefore have a higher confidence level in my finding than if a more qualitative 
method was chosen.  Also, a more quantitative study allows for the results to be more 
generalizable.     
Implications of the study may benefit Library and Information Science 
professionals seeking to understand information literacy in a digital age.  The weak, 
positive correlation found might be a triumph for instruction librarians and others closely 
involved with teaching others how to evaluate of resources.  Since this was a study on 
consumer health information, it might inform information professionals interested in 
“everyday life information seeking” (Savolainen, 1995).   
 For those researchers focused on the quality of health information on the Internet, 
this study further informs on the need for standards, tools, and third party evaluations.  
Students are still finding websites with poor quality useful, and this could result in 
serious implications for their health.  Since students are vulnerable to accepting non-
authoritative websites, the study provides more support that efforts made to aggregate 
quality information are justified.  However, now they can redirect their efforts.  Instead of 
expending energy on all consumer health information, a vast undertaking, perhaps they 
could focus on health information that generates more conflicting information, such as 
those posed in Scenario A (vitamin E).  
 
Conclusion 
Consumers are confronted with a plethora of health related information on the 
Internet.  More and more, they are turning to the World Wide Web to answer their 
information need.  However, it is widely known that misinformation is prevalent on the 
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Web.  Therefore, there is a danger that consumers are turning toward the Internet only to 
find health information that lacks quality.  What becomes apparent is the need to identify 
what sources people are looking at, and the quality of those sources, when searching 
online for health-related information.   
 Previous research on this topic generally falls under two categories: studies 
evaluating the quality of health information on the Internet, and studies that evaluate the 
user in terms of awareness, strategies, and seeking behaviors.  Those that focus on the 
quality of information on the Web tend to neglect the role of the user in filtering 
inadequate health information.  Those that study the users, tend not to care whether or not 
users are looking at authoritative sources.  Rather, they look at the satisfaction of the 
answers and whether or not the participant was able to answer the question.  The purpose 
of this study was to attempt to bridge the gap in current research by investigating the 
types of sources people use when searching online for consumer health information and 
to look at how authoritative the sites perceived as useful are.  
In addition, previous research highlights the need to look at a certain population in 
particular, first and second year undergraduates.  This group is suspected to have more 
familiarity with the Internet and rely heavily on it to meet their information needs.  Also, 
adolescents are suggested to be challenged by the amount of health information available 
and are likely to ask family or family doctors for answers (Gray et al., 2002).  Therefore, 
it is likely that first and second year undergraduates, now apart from home, will turn 
toward the Internet for health information.  The research questions derived for this study 
are: What types of sources do first and second year undergraduates use when searching 
online for health information?  How authoritative are the sources?  
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 Results indicate a wide difference between the amounts of websites viewed by 
first and second year undergraduates that suggest a difference in information literacy 
skills or trust in the information found.  In addition, a weak but significant positive 
correlation was found between usefulness and authority based on the websites examined 
by the students.  When the two scenarios were examined separately, it was found that 
only Scenario B had a significant positive correlation.  Since Scenario B posed a more 
textbook type question and Scenario A addressed a topic that generates more discussion 
and opinions, the correlation for Scenario B, but not A, is understandable.  With a topic 
more newsworthy, students are at a greater risk of encountering information from sources 
low in authority.    
 Implications of the study further knowledge in the area of “everyday life 
information seeking,” and the information literacy of undergraduates.  It also reaffirms 
that quality health information on the web needs to be flagged, especially health 
information that is newsworthy and likely generates conflicting information. 
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Appendix A: Web-form A 
Participant #  
For each Scenario, please search the Internet for answers to the question(s) posed. You can use any 
search engine (like Google, Ask Jeeves, etc) or you can go straight to websites you know of. ONLY 
cut and paste the URLs that you find useful in answering the question. DON'T LIST URLs YOU 
FEEL ARE USELESS. For each URL you decide to list, rate its level of usefulness (1= least useful, 5= 
most useful). URLs should be rated separately, meaning more than one URL can have the same 
rating. Continue searching until you feel you have sufficiently answered the question(s), but spend no 
longer than 30 minutes on each scenario. After completing these tasks, please answer the 
demographic questions at the bottom of the form. Thank you!  
Scenario: You overheard a conversation in which one person told the other that they just found out Vitamin 
E can be harmful to one’s health. You have never heard about this and are curious to find out whether or 
not what you heard is true. After all, you take vitamin supplements every morning. Is vitamin E harmful?  
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
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How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
Scenario: 
You feel terrible and have just been told by the doctor that you have a foodborne illness called Salmonella. 
You want to know more about the disease, but felt too sick when you were at the doctor's office. What is 
Salmonella and how do you get it? 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
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How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
 
URL:  
How would you rate this URL (1= least useful, 5= most useful): 1 2 3 4 5  
Demographic Information 
Your age:  
 
Your year in school: 
First Year 
Sex: Male | Female
Second Year 
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Appendix B: Authority Checklist with URLs 
    
Does the author cite formal 
credentials…??         
P# 
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B URL 
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# 
of 
Xs 
Ranki
ng 
1 A http://content.nejm.org/cgi/content/abstract/328/20/1444 X  X   X X   X X X X X X 10 4 
1 A http://www.nlm.nih.gov/medlineplus/ency/article/002406.htm X X   X  X   X X X X X X 10 3 
1 A http://www.annals.org/cgi/content/full/0000605-200501040-00110v1 X X X    X   X X X X X X 10 5 
1 A http://lpi.oregonstate.edu/infocenter/vitamins/vitaminE/ X X X    X   X  X X X  8 4 
1 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 5 
1 B http://vm.cfsan.fda.gov/~mow/chap1.html     X     X X X X X X 7 4 
1 B http://www.nlm.nih.gov/medlineplus/salmonellainfections.html  X     X X X X X X 7 4 
2 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 5 
2 B http://www.netdoctor.co.uk/health_advice/facts/salmonella.htm X X     X   X X X X X X 9 3 
2 B http://www.mckinley.uiuc.edu/health-info/dis-cond/commdis/salmonel.html     X  X X X  4 4 
2 A http://www.naturemade.com/microsites/vitaminE/?kbid=1046       X  X X X  4 5 
2 A http://www.berkeleywellness.com/html/ds/dsVitaminE.php X       X X X    4 2 
2 A http://www.americanheart.org/presenter.jhtml?identifier=3026060 X X    X X   X X X X X X 10 3 
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3 A http://www.pulsemed.org/benefit-of-vitamin-e.htm X X X 3 3                 
3 A http://www.drlauriesteelsmith.com/article_detail.php?aID=83 X        X X X    4 4 
3 A http://patient.cancerconsultants.com/cam_cancer_news.aspx?id=33195 X         X X X X X X 7 3 
3 A http://todaysseniorsnetwork.com/Dangerous_Vitamin_E.htm X X X    X   X X     6 2 
3 A http://news.bbc.co.uk/1/hi/health/3998847.stm          X X X X   4 3 
3 A 
http://www.chemistry.org/portal/a/c/s/1/feature_ent.html?DOC=enthusias
ts%5Cent_vitaminE.html X     X    X X X X X  7 2 
3 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 5 
3 B http://www.about-salmonella.com/                0 2  
3 B http://www.nal.usda.gov/fsrio/research/fsheets/fsheet10.htm X    X     X X X X X X 8 4 
3 B http://www.netdoctor.co.uk/health_advice/facts/salmonella.htm X X     X   X X X X X X 9 5 
3 B http://www.mckinley.uiuc.edu/health-info/dis-cond/commdis/salmonel.html     X  X X X  4 3 
3 B http://www.amm.co.uk/newamm/files/factsabout/fa_salm.htm   X X 2 4            
3 B 
http://www.extension.iastate.edu/foodsafety/pathogens/index.cfm?parent=6&ar
ticleID=44 X X    X   X X X X X X 9 1 
3 B http://www.idph.state.il.us/public/hb/hbsam.htm     X     X X X X X X 7 5 
3 B http://www.edcp.org/factsheets/salmon.html     X     X X X  X X 6 3 
4 B http://www.salmonella.org/ X  X    X   X   X X  6 2 
4 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 5 
4 B http://vm.cfsan.fda.gov/~mow/chap1.html     X     X X X X X X 7 3 
4 B http://www.nlm.nih.gov/medlineplus/salmonellainfections.html  X     X X X X X X 7 4 
4 B http://www.nal.usda.gov/fsrio/research/fsheets/fsheet10.htm X    X     X X X X X X 8 4 
4 B http://www.netdoctor.co.uk/health_advice/facts/salmonella.htm X X     X   X X X X X X 9 4 
4 B http://www.diseasesdatabase.com/ddb11765.htm          X X 2 1        
4 A http://web.ask.com/redir?u=http%3A%2F%2Ftm.wc.ask.com%2Fr%3Ft%3Dan%26s%3…         0 3 
4 A http://www.medicinenet.com/script/main/art.asp?articlekey=40474 X X     X    X  X  X 6 1 
4 A http://www.news-medical.net/print_article.asp?id=6240 X X     X    X  X  X 6 3 
4 A http://health.discovery.com/encyclopedias/1911.html X X     X    X  X   5 2 
4 A http://bll.epnet.com/externalframe.asp?tb=0&_ug=sid+5C47E0FE%2D2CDF%2D4870%...        0 4 
4 A http://web25.epnet.com/externalframe.asp?tb=1&_ug=sid+61E300B7%2D5C3C%2D4C…         
N/
A 4 
4 A http://ods.od.nih.gov/factsheets/vitamine.asp  X   X  X   X X X X X X 9 4 
4 A http://www.medicinalfoodnews.com/vol08/issue3/vitamin_e.htm X        X X   X X 5 2 
5 A http://health.discovery.com/encyclopedias/1954.html X X     X    X  X   5 5 
5 A http://www.americanheart.org/presenter.jhtml?identifier=3026060 X X    X X   X X X X X X 10 4 
5 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 5 
6 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 5 
6 B http://www.salmonella.org/info.html X  X    X   X  X X   6 3 
6 A http://ods.od.nih.gov/factsheets/vitamine.asp  X   X  X   X X X X X X 9 3 
7 A http://ods.od.nih.gov/factsheets/vitamine.asp#h7  X   X  X   X X X X X X 9 4 
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7 A http://health.discovery.com/encyclopedias/1954.html X X     X    X  X   5 1 
7 A http://news.bbc.co.uk/1/hi/health/3998847.stm          X X X X   4 4 
7 A http://www.abc.net.au/health/minutes/stories/s698183.htm X X        X X X X X X 8 3 
7 A http://en.wikipedia.org/wiki/Vitamin_e           X X X X 5 5  X     
7 B http://en.wikipedia.org/wiki/Salmonella           X X X X 5 2  X     
7 B http://www.fsis.usda.gov/OA/background/bksalmon.htm   X     X X X X X X 7 5 
7 B http://www.salmonella.org/info.html X  X    X   X  X X   6 4 
7 B http://www.about-salmonella.com/page3.htm                0 2  
7 B http://www.mckinley.uiuc.edu/health-info/dis-cond/commdis/salmonel.html     X  X X X  4 3 
7 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salment_g.htm  X     X X X X X X 7 4 
8 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 5 
8 B http://vm.cfsan.fda.gov/~mow/chap1.html     X     X X X X X X 7 4 
8 B http://healthlink.mcw.edu/article/936746230.html   X       X X X X X X 7 2 
8 B http://www.amm.co.uk/newamm/files/factsabout/fa_salm.htm   X X 2 3            
8 A http://www.berkeleywellness.com/html/ds/dsVitaminE.php X       X X X    4 3 
8 A http://ods.od.nih.gov/factsheets/vitamine.asp  X   X  X   X X X X X X 9 5 
8 A http://www.ext.colostate.edu/pubs/columnnn/nn010424.html X X X    X   X X X  X X 9 4 
8 A http://www.merck.com/mrkshared/mmanual/section1/chapter3/3g.jsp      X X X X X X 6 3 
8 A http://www.emedicine.com/med/topic2384.htm X X     X   X X    X 6 4 
8 A http://www.eatright.org/Public/NutritionInformation/92_nfs1001.cfm X    X X X X X X 7 4 
8 A http://www.crnusa.org/vitaminEissafe.html      X    X X X  X X 6 5 
8 A http://www.hopkinsmedicine.org/Press_releases/2004/11_10_04.html X       X X X X X X 7 1 
8 A http://www.nlm.nih.gov/medlineplus/ency/article/002406.htm X   X  X   X X X X X X 9 3 
9 A http://articles.health.msn.com/id/100098522/site/100000000/ X 1 3                 
9 A http://articles.health.msn.com/id/100100265/site/100000000/ X 1 3                 
9 A http://www.google.com/search?hl=en&q=health+benefits+of+vitamin+e           
N/
A 4 
9 A http://search.msn.com/results.asp?FORM=sCPN&RS=CHECKED&un=doc&v=1&q=health%20benefits%20%22vitamin%20e%22
N/
A 4 
9 B http://www.nlm.nih.gov/medlineplus/salmonellainfections.html  X     X X X X X X 7 4 
9 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 3 
9 B http://www.google.com/search?hl=en&lr=&q=salmonella+infections            
N/
A 1 
10 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 5 
10 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salment_g.htm  X     X X X X X X 7 4 
10 B http://www.salmonella.org/info.html X  X    X   X  X X   6 3 
10 B http://encyclopedia.com/searchpool.asp?target=salmonella&Submit.x=48&Submit.y=10   X X  X X X 5 2 
10 A http://www.naturemade.com/microsites/vitaminE/?kbid=1046       X  X X X  4 4 
10 A http://www.nutritionfocus.com/nutrition_supplementation/vitamins/vitamin_e_best_of_web.htm X X    X X 4 3 
10 A http://www.emedicine.com/med/topic2384.htm X X     X   X X    X 6 2 
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10 A 
http://www.cbsnews.com/stories/2004/11/10/health/webmd/main654887.
shtml X         X X X X X  6 1 
10 A http://www.ummah.net.pk/dajjal/vitae.html             X 1 5    
11 A http://health.yahoo.com/ency/adam/002406/0             X 1 2    
11 A http://www.bodybuilding.com/store/vite.html          X X 2 2        
11 A http://www.washtimes.com/commentary/20041212-102706-5161r.htm X   X      X X X  X  6 3 
11 A http://www.raysahelian.com/vitamine.html X X     X      X   4 3 
11 B http://health.yahoo.com/centers/bioterrorism/38             X 1 4    
11 B http://www.mckinley.uiuc.edu/health-info/dis-cond/commdis/salmonel.html     X  X X X  4 4 
12 B 
http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm#How%20do%20people%20
catch%20Salmonella X     X X X X X X 7 5 
12 B http://www.salmonella.org/info.html X  X    X   X  X X   6 4 
12 B http://www.cfsan.fda.gov/~mow/chap1.html     X     X X X X X X 7 4 
12 B http://www.fsis.usda.gov/OA/background/bksalmon.htm   X     X X X X X X 7 4 
12 B http://www.netdoctor.co.uk/health_advice/facts/salmonella.htm X X     X   X X X X X X 9 3 
12 A http://medrants.com/archives/2004/11/11/is-vitamin-e-harmful/ X X X 3 3                
12 A http://www.luminet.net/~wenonah/new/toomuche.htm               0 4  
12 A 
http://www.ohiohealth.com/healthreference/reference/17153E25-02CD-4EAC-
8CD17596221B6CB9.htm?category=questions X    X X X  X X 5 4 
12 A http://www.medicinenet.com/script/main/art.asp?articlekey=40474 X X     X    X  X  X 6 3 
12 A http://www.annals.org/cgi/content/full/142/1/I-40 X         X X X X X X 7 4 
12 A http://www.nutraingredients-usa.com/news/news-ng.asp?id=56436-crn-campaigns-to    X X X    3 2 
12 A http://www.lubbockonline.com/news/040197/study.htm           X 1 3    
13 A http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202598.html X     X X X X X X 7 3 
13 A http://www.mayoclinic.com/invoke.cfm?id=AN00523 X     X   X X X X X X X 9 5 
13 A http://www.annals.org/cgi/content/full/142/1/I-40 X         X X X X X X 7 4 
13 A http://www.medicinenet.com/script/main/art.asp?articlekey=40474 X X     X    X  X  X 6 3 
13 B http://www.niaid.nih.gov/factsheets/foodbornedis.htm X    X     X X X  X X 7 5 
13 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 5 
13 B http://www.cfsan.fda.gov/~mow/chap1.html     X     X X X X X X 7 4 
13 B http://www.fsis.usda.gov/OA/background/bksalmon.htm   X     X X X X X X 7 4 
14 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 5 
14 B http://vm.cfsan.fda.gov/~mow/chap1.html     X     X X X X X X 7 4 
14 B http://www.nlm.nih.gov/medlineplus/salmonellainfections.html  X     X X X X X X 7 3 
14 B  http://doityourself.com/diet/eggsalmonella.htm                0 3  
14 B http://www.salmonella.org/faq.html X  X    X   X   X X  6 4 
14 B http://www.fsis.usda.gov/OA/background/bksalmon.htm   X     X X X X X X 7 3 
14 A http://www.luminet.net/~wenonah/new/toomuche.htm               0 2  
14 A http://www.crnusa.org/vitaminEintheNews_NI1130.html    X    X X X  X X 6 2 
14 A http://ohioline.osu.edu/hyg-fact/5000/5554.html X X X    X   X X X  X  8 2 
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14 A 
http://www.mayoclinic.com/invoke.cfm?objectid=17153E25-02CD-
4EAC-8CD17596221B6CB9 X     X   X X X X X X X 9 3 
14 A 
http://www.austinchronicle.com/issues/dispatch/2004-12-
10/cols_health.html X X  X   X   X X X   X 8 3 
14 A http://store.yahoo.com/eas4less/vitamine1.html          X X X X   4 5 
15 A http://www.crnusa.org/vitaminEquestions.html      X    X X X  X X 6 5 
15 A 
http://www.ohiohealth.com/healthreference/reference/17153E25-02CD-4EAC-
8CD17596221B6CB9.htm?category=questions X    X X X  X X 6 4 
15 A http://www.luminet.net/~wenonah/new/toomuche.htm               0 1  
15 A http://www.news-medical.net/?id=6240 X X     X    X  X  X 6 3 
15 A http://www.3.waisays.com/          X X 3 4   X     
15 A http://www.hivandhepatitis.com/health/111204_a.html X   X    X X  X  X 6 3 
15 A http://medrants.com/archives/2004/11/11/is-vitamin-e-harmful/ X X 3 5            X     
15 A http://www.bupa.co.uk/health_information/html/health_news/231104vitaminElifespan.html X    X X X X X X 7 3 
15 B http://www.cdc.gov/ncidod/dbmd/diseaseinfo/salmonellosis_g.htm X     X X X X X X 7 5 
15 B http://www.mckinley.uiuc.edu/health-info/dis-cond/commdis/salmonel.html     X  X X X  4 5 
15 B http://www.cehs.siu.edu/fix/medmicro/salmo.htm   X X X 4 5          X     
15 B http://www.hpa.org.uk/infections/topics_az/salmonella/menu.htm X     X X X  X X 6 1 
15 B http://www.fsis.usda.gov/OA/background/bksalmon.htm   X     X X X X X X 7 5 
15 B http://www.aegis.com/topics/oi/oi-salmonella.html          X X   X X 4 4 
15 B http://gsbs.utmb.edu/microbook/ch021.htm X X 3 5            X     
15 B http://vm.cfsan.fda.gov/~mow/chap1.html     X     X X X X X X 7 5 
15 B http://www.about-salmonella.com/                0 2  
15 B http://www.salmonella.org/info.html X  X    X   X  X X   6 5 
 
